Cardiovascular disturbances in chronic respiratory insufficiency.
The mechanical factors by which chronic respiratory insufficiency may influence right and left ventricular performance during both spontaneous and mechanical ventilation are reviewed. During a spontaneous inspiration the right heart distends because of increased inflow and increased pulmonary vascular resistance. This decreases the effective left ventricular compliance, through ventricular interdependence, reducing the gradient for pulmonary venous return. The inspiratory decrease in pleural pressure also effectively increases the impedance to left ventricular ejection. An inspiratory increase in abdominal pressure further increases the left ventricular afterload. These factors combine to impair left ventricular performance. During intermittent positive pressure ventilation, left ventricular stroke volume increases early in inspiration. This increased inspiratory flow cannot be attributed to a phase lag in the right heart output reaching the left heart chambers because, even with a constant pulmonary arterial inflow, aortic flow increases during inspiration. Several factors may act in concert to improve left ventricular performance, despite the adverse effects of intermittent positive pressure ventilation on the right ventricle. These include (1) a decrease in right heart volume, increasing left ventricular compliance and hence the gradient for pulmonary venous return; (2) anterograde emptying of the alveolar capillary bed with lung inflation; (3) the increase in pleural pressure decreasing impedance to left ventricular emptying; and (4) physical compression of the heart by the lungs.